CME Nutrition
The number of people aged over 65 in England has more than doubled since the 1930s and a fifth of the population is now over 60 (Fig 1) . 1 Good nutrition contributes to the health and well-being of elderly people and to their ability to recover from illness. With advancing age, both undernutrition and chronic diseases become more common. Poor nutrition may lead to ill health, and ill health to poor nutrition, so identifying priorities for management remains a challenge. 2 
Age-related physiological and pathological changes relevant to nutrition

Physiological changes
Anorexia and weight loss are common and important clinical problems in the elderly and may lead to clinically relevant undernutrition, but the mechanisms are poorly understood. 3 Gastrointestinal system: alteration in smell and taste and poor dental health directly decrease food intake and/or influence food selection. In 1995 more than 70% of over 65s in England and Wales were edentulous. In addition, age-related achlorhydria can impair absorption of micronutrients. 2 Physical activity: ageing is associated with decrease in physical activity and lean body mass and an increase in body fat, in turn decreasing energy requirements and intake. 2 Lower food intake leads to lower intakes of micronutrients and macronutrients, so increasing nutrient density of the diet is required to maintain adequate micronutrient intake.
Pathological changes
Medical and social factors: decreased visual acuity, joint problems, hand tremors and hearing problems in combination may hinder food preparation and eating, but may respond to treatment. Other risk factors include isolation, with an inability to go out shopping, loss of spouse, depression, decreased mobility, dementia and anorexia due to disease, medications, poor dentition, alcoholism and acute illness. 2 Drug interactions: changes in body composition with ageing may influence drug metabolism. For example, the fall in lean body mass and body water reduces the volume of distribution of water-soluble drugs (eg digoxin), while the increase in body fat increases that of fat-soluble drugs (eg diazepam). As well as the possible effects of illness on nutritional status, many drugs, which are commonly used in the elderly, may have specific interaction with nutrition factors such as:
• energy intake and appetite (corticosteroids, metformin, digoxin, tricyclic antidepressants, anticancer drugs)
• vitamin status (isoniazid, methotrexate, cholestyramine), or
• minerals and electrolytes (diuretics, non-steroidal anti-inflammatory drugs).
Immune function: undernutrition contributes to age-related immune dysregulation, with decreased lymphocyte proliferation and cytokine release and lower antibody response to vaccines. Low intake of micronutrients, including zinc, selenium, iron, copper, vitamins A, C, E and B6, and folic acid which influence immune function, are common in aged populations. 4 Cognitive function: deficiencies of folate and vitamins B2, B6 and B12 are associated with loss of cognitive function and dementia in older people, although there are doubts about whether the micronutrient defect leads to functional loss or vice versa, or both. Severe deficiencies are rare but milder deficiencies are not uncommon.
Obesity is associated with a range of health problems and affects an increasing number of people across all ages. The incidence of diseases associated with obesity such as hypertension, type 2 diabetes, atherosclerosis, arthritis and disability increases with age. 
Micronutrients
B group vitamins and homocysteine
Deficiencies of folate or vitamins B6 or B12 increase plasma homocysteine concentrations. Hyperhomocysteinaemia shows an independent graded association with vascular disease and is a strong predictor of both cardiovascular and non-cardiovascular mortality in older people. 5 It remains to be established whether it is causal. The prevalence of hyperhomocysteinaemia in the general population is 5-10% but as high as 30-40% in the elderly population.
Antioxidants
One theory of the ageing process is that oxygen free radicals lead to cumulative damage to cellular structure and function. Free radical damage may be important in conditions such as Parkinson's and Alzheimer's diseases, chronic inflammatory disease, cardiovascular disease and cancer. There is evidence that the risk of cardiovascular disease and some cancers may be reduced by high consumption of fruits, wholegrains and vegetables, 6 but antioxidant nutrient supplements such as vitamins C, E and β-carotene show no benefit.
Calcium and vitamin D
Age-related renal impairment may decrease the renal hydroxylation of 25-hydroxyvitamin D to active 1,25-dihydroxyvitamin D. Up to 50% of the elderly have inadequate vitamin D status due to sunlight deprivation, decreased intake of meat and dairy products and malabsorption.
Bone mass declines with age, leading to osteoporosis and increased fracture risk. Combined calcium and vitamin D supplementation can reduce femoral neck and spine bone loss and also the incidence of non-vertebral fractures in older people. 7 It is recommended that all vulnerable older people take a supplement of 10 µg of vitamin D daily.
Zinc
Institutionalised elderly subjects are at increased risk of zinc deficiency which adversely affects cellular immunity at all ages. Zinc promotes healing of damaged tissues, especially skin in those who are zinc deficient.
Nutritional status of older people
In the community
Mean reported daily energy intake in 1995 for free-living men aged 65 years and over was 1,909 Kcal and for women 1,422 Kcal, but these may be underestimates due to underreporting. Free-living men, but not women, who were unwell and whose eating was affected had lower intakes of vitamins A and D, pantothenic acid and riboflavin, and lower intakes per unit of energy of retinol, vitamins B 12 and D. 8 
In acute and non-acute care settings
The effect of ill health on the nutritional status of hospitalised patients is not limited to the time of acute illness. After recovery or discharge, elderly people remain vulnerable because of decreased nutritional reserves and repeated episodes of ill health. Undernutrition is prevalent and unrecognised in elderly people on admission and is associated with increasing morbidity and mortality. Nutritional status often deteriorates throughout their hospital stay and persists following discharge into the community. 2,9,10 Nutritional screening on admission and in the community using the MUST tool (see article on nutrition in acute care in this series) is important. If necessary, assistance should be provided to elderly patients in making the right food choices and in feeding. Priority 
Why do older patients need nutritional support and when?
Elderly patients are likely to have poor nutritional status prior to hospital admission. This may be associated with impaired immune function and is likely to deteriorate further as the result of acute illness. Nutritional depletion may worsen during rehabilitation which may extend over weeks and months. Poor nutritional status in ageing patients has prognostic significance and is more amenable to therapy during convalescence/rehabilitation than in the acute phase of illness. 10
Nutritional support of older people
Nutritional supplements given orally or enterally can improve outcomes for people aged 65 years or older. For example, vitamins and trace elements supplementation significantly improves immunity and decreases the risk of infection. 11 A systematic review found that in elderly people at risk of malnutrition, supplementation of protein and energy improved mortality (relative risk 0.67, 95% confidence interval (CI) 0.52-0.87) and shortened hospital stay (-3.4 days, 95% CI -6.12 to -0.69). However, few data were reported and most studies were too short to detect differences in morbidity, functional status and quality of life. 12
Undernutrition of special elderly patient groups
Elderly stroke patients
Stroke produces a wide range of possible functional deficits such as difficulties in swallowing, hemiplegia, impaired consciousness, perceptual deficits and visual field defects. These have variable impacts on a stroke patient's nutrient demands and intake. Undernutrition is associated with increased morbidity and mortality in stroke patients. 9, 13 Elderly patients with chronic obstructive pulmonary disease Undernutrition is associated with impaired lung function among patients with chronic obstructive pulmonary disease (COPD). It is unclear whether undernutrition is the cause of deterioration in these patients or a result of respiratory failure, or a combination. Treating malnutrition in COPD may improve body composition, muscular strength and respiratory function. 14 A metaanalysis failed to demonstrate an effect of at least two weeks' energy and protein supplementation on anthropometric measures, lung function or functional exercise capacity in patients aged 65 years or over. 15 
Dementia
Undernutrition in dementia patients may be caused by many factors, including decreased food intake due to anorexia, dysphagia or inability to feed. Increased energy expenditure might occur in wandering and in agitated patients, which may further exacerbate weight loss and wasting.
Parkinson's disease
Patients with Parkinson's disease are vulnerable to nutritional deficiencies both because of decreased food intake due to anorexia, depression, dysphagia or inability to feed and because of increased energy expenditure due to hypertonicity, tremor and drug treatment. Patients with Parkinson's disease tend to lose weight, have less body fat and lower plasma levels of iron, zinc, vitamins E and A than control subjects.
Elderly patients with hip fracture
Up to half the elderly patients who suffer hip fractures are undernourished. Insufficient nutrient intake can contribute both to osteoporosis and to falls -important causes of fractures. A meta-analysis in patients with hip fracture aged over 65 reported that nutritional supplementation with oral protein and energy feeds improved mortality and long-term complications, but trials of intravenous thiamine, other watersoluble vitamins and vitamin D showed no benefit. 16 
